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ABSTRACT 
 
Twenty plants namely Acacia nilotica (L.) Willd.ex delil, Ageratum conyzoides Linn, Boerhaavia diffusa 
Linn., Cynodon dactylon (L.) Pers, Cleome viscosa L, Datura stramonium Linn, Euphorbia hirta Linn, 
Ficus  benghalensis  Linn,  Hyptis  suaveolens  (Linn)  poit,  Hibiscus  rosa-sinensis  Linn,  Jatropha 
gossypifolia Linn, Phyllanthus niruri webster, Prosopis juliflora, Polyalthia longifolia, Sida cordifolia, 
Tephrosia  purpurea  (Linn.)  Pers,  Tridax  procumbens  Linn,  Zizyphus  jujube  Linn,  Solanum  nigrum 
Linn,  were  collected  from  different  localities  and  screened  for  their  antibacterial  activity  against 
phytopathogenic bacterium, Xanthomonas campestris pv. campestris. Among all the tested species, nine 
plant species viz Acacia  nilotica, Ageratum conyzoied, Boerhaavia diffusa,  Cleome viscose, Datura 
stramonium, Euphorbia hirta, Hyptis suaveolens, Hibiscus rosa sinensis, Prosopis juliflora and Tridex 
procumbens showed medium to light antibacterial activity against the selected pathogens. Significant 
antibacterial  activity  was  observed  in  aqueous  extracts  of  Prosopsis  juliflora,  Hyptis  suaveolens, 
Euphorbia hirta and Acacia nilotica. 
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1 Introduction 
 
Perpetual and random use of synthetic pesticides to the control 
various  pests  and  plant  disease  causing  contagious  micro-
organism of agricultural products. There has been a long list of 
chemical  pesticides  that  have  been  banned  in  the  developed 
countries and causing health hazards in planetary animals and 
humans  (Cuthbertson  &  Murchie  2005;  Mahajan  &    Das, 
2003). Due to their inappropriate properties such as inducing 
pesticide  resistance,  enhanced  pest  resurgence, 
bioaccumulation  in  the  food  chain  and  toxicological 
implications  in  human  health  (Barnard  et  al.,  1997). 
Considering the injurious effects of synthetic pesticides on life 
supporting system, there is a very strong need for alternative 
agents  for  the  management  of  pathogenic  microorganisms 
(Mahajan & Das 2003; Britto et al., 2011). Green plants can be 
used  as  a  source  of  a  reservoir  and  can  be  effective 
chemotherapeutants  which  can  provide  valuable  sources  of 
natural  pesticides  (Gibbons,  2005;  Jayalakshmi  et  al.,  2011; 
Nidhi et al., 2013; Biplab et al., 2013).  In developing countries 
such  as  India,  pesticides  are  still  being  used  despite  their 
harmful  effects  (Wodageneh  &  Wulp,  1997;  Anon,  1998). 
Many plant pathogenic micro-organism and insect pests have 
developed  resistance  against  these  chemical  pesticides 
(Williams & Heymann, 1988; Urech et al., 1997; Write, 1998).  
This seriously hinders the management of disease of crops and 
agricultural products
 (Dekker, 1987). 
 
Various reports are available on the use of active agents from 
plants,  in  place  of  pesticides,  that  are  non-phytotoxic,  more 
systemic  and  easily  biodegradable  (Gottlieb  et  al.,  2002; 
Surender & Jitender, 2009; Binjal et al., 2012).   
 
Xanthomonas  compestris  is  a  rod–shaped,  gram-negative 
bacterium  which  causes  bacterial  blight,  common  blight, 
canker and leaf spots in various vegetable, fruit and food crops. 
Although losses due to this pathogen are difficult to estimate in 
all the crops but it is known to cause significant yield loss and 
all the infected hosts (Hairano & Upper, 1983).  
 
In the present scenario, effort is being made all over the world 
to replace these synthetic chemicals with alternatives methods, 
which are innocuous and do not cause any toxicological effects 
on human health and environment. Keeping this in  mind the 
present study were  planned for screening of twenty plant for 
the antibacterial activity against an  important phytopathogenic 
bacterium  X.  compestris  pv.  campestris  which  is  known  to 
cause significant losses in many crop plants due to black rot, 
and leaf spot etc. 
 
2 Materials and Methods  
 
2.1 Collection of plant materials  
 
Fresh  leaves  free  from  disease  of  twenty  plants  of  different 
families were collected from different localities of Jhansi, U.P 
India (Table 1).  The leaves were washed thoroughly 2-3 times 
with running tap water, after washing leaf material were air 
dried under shaded condition. After complete drying the plant 
material  powdered  using  the  blender  and  stored  in  air  tight 
bottles with proper labeling till using for study. 
 
2.2 Aqueous extraction  
 
10 g of plant powder was added to 100 ml of distilled water, 
mixed well and stored for 42 hours at room temperature. After 
42 hours the supernatant were collected and concentrated to 
make  the  crude  extract.  Prepared  extract  were  filtered  two 
times through double layered muslin cloth. The extracts were 
poured into conical flasks and used as a stock solution. Mouth 
of each flask was closed with aluminum foil and preserved in a 
refrigerator at 4°C for future uses. 
 (Harbone, 1973).  
 
2.3 Test bacteria 
 
Authentic  pure  cultures  of  phytopathogenic  bacteria 
Xanthomonas  campestris pv.  campestris  were  obtained  from 
DANIDA  Lab,  DOS  in  applied  Botany  and  Biotechnology, 
University of Mysore, India.  
 
2.4 Antibacterial assay 
 
The antibacterial activity assay was succeeding by Agar Disc 
Diffusion  method  (Bauer  et  al.,  1966). 
  Muller  hinton  agar 
medium was seeded with 100 μl of inoculum (1× 10
8 CFU/ml). 
The impregnated discs containing the test sample (100 μg/ ml) 
were  placed  on  the  agar  medium  seeded  with  tested 
microorganisms.  Standard  antibiotic  discs  (Tetracycline  10 
μg/disc  and  Streptomycin  10μg/disc)  and  blank  discs 
(impregnated  with  solvent  and  water)  were  used  as  positive 
and negative control. The plates were then incubated at 37 °C 
for  24  h  to  allow  maximum  growth  of  the  microorganisms
 
(Bauer  et  al.,  1966).  The  antibacterial  activity  of  the  test 
samples was determined by measuring the diameter of zone of 
inhibition  expressed  in  millimeter.  The  assay  was  repeated 
thrice and the mean of the three experiments was recorded. 
 
2.5 Statistical analysis 
 
The  data  were  Analyzed  by  analysis  of  variance  (Anova) 
followed Dunnett test using Graphpad Software Inc. 11452 El 
Camino Real≠ 215, San Digeo 92130, U.S.A. All data were 
expressed as mean ± Sd. The difference were considered as 
statistically significant at p<0.05. 
 
3 Results and Discussion  
 
Information  on  Antimicrobial  activity  measure  as  a  zone  of 
inhibition  of  aqueous  extracts  of  twenty  plants  and  two 
antibiotics  against  important  phytopathogenic  bacterium 
(Xanthomonas campestris pv. campestris) is shown in Table 2 
and Figure 1 respectively. 
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Table 1 Selected plant species, their families and vernicuar name for antibacterial activity. 
S.No  Scientific Name  Family  Vernacular Name 
1.  Acacia nilotica  (L.) Willd.ex Delile.  Fabaceae   Babul Bark, Sant pods 
2.  Ageratum conyzoides Linn.   Asteraceae   Billy goat weed, Goat weed 
3.  Boerhaavia diffusa Linn.  Nyctaginaceae  Spreading hogweed 
4.  Cynodon dactylon (L.) Pers.  Poaceae  Bermuda grass 
5.  Cleome viscosa L  Capparaceae  Wild mustard 
6.  Datura stramonium Linn   Solanaceae   White Thorn apple 
7.  Euphorbia hirta Linn.  Euphorbiaceae  Snake weed 
8.  Ficus benghalensis Linn  Moraceae  Banyan tree 
9.  Hyptis suaveolens (Linn) Poit   Lamiaceae  Bush Tea Bush 
10.   Hibiscus rosa-sinensis Linn.   Malvaceae  Shoe flower 
11.  Jatropha gossypifolia Linn  Euphorbiaceae  Bellyache Bush 
12.  Putranjiva roxburghii  Putranjivaceae  Rosa roxburghii 
13.  Phyllanthus niruri  Webster  Euphorbiaceae  Stone braker 
14.  Prosopis juliflora  Fabaceae   Honey mesquite 
15.  Polyalthia longifolia  Annonaceae  Mast tree 
16.   Sida Cordifolia  Malvaceae   Country Mallow 
17.   Tephrosia purpurea (Linn.) Pers  Fabaceae   Wild Indigo 
18.   Tridax procumbens Linn.   Asteraceae  Mexican Daisy 
19.   Zizyphus jujube Linn.  Rhamnaceae  Chinese date 
20.   Solanum nigrum linn  Solanaceae   Black Nightshade 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Zone of Inhibition (mm) of Aqueous extracts of some plant species and two antibiotics on Xanthomonas campestris. 
 
It is clear from Table 2 that aqueous extracts of A. nilotica, A. 
conyzoied, B. diffusa, C. viscose, E. hirta, H. suaveolens, H. 
rosa-sinensis, P. juliflora and T. procumbens formed 4.00 ± 
0.86 mm, 3.00 ± 0.86 mm, 3.00 ± 0.86 mm, 1.33 ± 0.50 mm, 
6.50 ± 0.49 mm, 5.00 ± 0.06 mm, 2.33 ± 0.06 mm, 18.6 ± 1.22 
mm, 2.33 ± 0.50 mm zone of inhibition around the well in the 
nutrient agar Petri dishes.  
 
The other reaming plants did not form any zone of inhibition. 
In  addition,  zone  of  inhibition  formed  around  the  antibiotic 
Petri  dish,  Tetracycline  (10μg/  ml) and  Streptomycin  (10μg/ 
ml) were 16.33 ±1.23 mm and 18.66 ± 1.66 mm respectively.  
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Table 2 Zone of inhibition (mm) of aqueous extracts of twenty plant species and two antibiotics on Xanthomonas campestris. 
 
      ZOI (mm)* 
Xanthomonas compestries 
Antibacterial - 
Activity 
1 
 
Control aqueous  Blank  0.00  _ 
2  Tetracycline (10μg/ ml)  Antibiotic  16.33±1.23  
b   
3  Streptomycin (10μg/ml)  Antibiotic  18.66±1.66 
a   
1.  Acacia nilotica  (L.) Willd.ex Delile.    4.00±0.86 
b  + 
2.  Ageratum conyzoides Linn.     3.00±0.86 
c  + 
3.  Boerhaavia diffusa Linn.    3.00± 0.86
c  + 
4.  Cynodon dactylon (L.) Pers.    0.00±0.00  - 
5.  Cleome viscosa L    1.33± 0.50
c  + 
6.  Datura stramonium Linn    0.00  - 
7.  Euphorbia hirta Linn.    6.50±0.49
b  + 
8.  Ficus benghalensis Linn    0.00  - 
9.  Hyptis suaveolens (Linn) Poit    5.00±0.06  
b  + 
10.  Hibiscus rosa-sinensis Linn.    2.33±0.06
c  + 
11.  Jatropha gossypifolia Linn    0.00  - 
12.  Putranjiva roxburghii    0.00  _ 
13.  Phyllanthus niruri  Webster    0.00  _ 
14.  Prosopis juliflora    18.6±1.22
a  + 
15.  Polyalthia longifolia    0.00  _ 
16.  Sida Cordifolia    0.00  _ 
17.  Tephrosia purpurea (Linn.) Pers    0.00  _ 
18.  Tridax procumbens Linn.    2.33±0.50
c  + 
19.  Zizyphus jujube Linn.    0.00  _ 
20.  Solanum nigrum linn    0.00  _ 
*Values are mean of three replicates ± Standard error Values without common letters are significantly different at LSD P = 0.05. 
 ZOI =     Zone of inhibition ( +  = Presence of antibacterial activity and  -  = Absence of anitiabcterial activity). 
 
Bauer (1966) suggested that if the zone of inhibition is less 
than  8.00  mm  the  activity  is  resistant,  intermediate  activity 
reported  if  zone  of  inhibition  greater  than  11.00  mm. 
Comparing this to Xanthomonas campestris could be sensitive 
to aqueous extract of Prosopis juliflora.  
 
The  aqueous  extract  of  few  plants  such  as  E.  hirta,  H. 
suaveolens, A. nilotica, A. conyzoides and B. diffusa showed 
low  zone  of  inhibition,  might  be    possible  that  the  active 
components of these extracts  gets partially dissolved in water. 
The aqueous extracts of few plants did not form any zone of 
inhibition,  might  be  possible  that  the  active  components  of 
these plants did not properly dissolve in water.  The minimum 
antibacterial activity is showed by the following plants viz., C. 
viscosa,  H.  rosa-sinensis  and  T.  procumbens.Aqueous  leaf 
extracts  Prosopis juliflora showed  maximum  and  significant 
inhibitory  effect  on      Xanthomonas  campestris,  it  might  be 
possible  that  the  ability  of  plant  extract  to  kill  or  inhibit 
pathogenic bacterial growth with great efficiency indicates the 
presence of some active compounds.  
 
Few  medicinal  plants  namely  Acalypha  indica,  Achyranthes 
aspera, Aloe vera, Azadirachta indica, Datura metel, Hibiscus 
rosasinensis,  Nerium  oleander,  Ocimum  sanctum,  Ocimum 
basilicum,  Phyllanthus  emblica,  Polyalthia  longifolia,  Piper 
betle,  Punica  granatum,  Solanum  torvum  and  Solanum 
trilobatum have antibacterial action  of citrus canker disease 
causing pathogen, X. axonopodis reported by Manonmani et al  
(2009). The antibacterial activity is believed to be due to the 
presence  of  secondary  metabolites  like  alkaloids,  tannins, 
steroids, phenol, saponins, flavonoids compounds, which are 
previously reported for their antibacterial  property  (Murakami 
et al., 2000; Rajagopal et al.,2008; Sarma et al., 2008). 
 
Conclusion 
 
This work is very simple and easy, but this research work can 
help us to reach to a conclusion, to reduce and eliminate the 
target pathogens an eco-friendly way.   
 
The  laboratory  screening  results  of  the  present  analysis  is 
successful  identifying  the  antibacterial  activity  of  selected 
medicinal  plants  which  will  help  in  further  identifying  the 
nature of the bioactive components and its solubility, isolation 
and characterization.   
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